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Carbon-carbon σ bond activation is difficult due to the strength of the σ 
bond and the steric hindrance around the bond. However, the rhodium 
catalyzed exchange between quinolinyl ketones and boronic acids is not 
only able to activate the carbon-carbon σ bond, but also to functionalize 
the activated bond.  
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Future Work 
The reaction was performed in resealable NMR tubes so that the 
reaction progress could be monitored by NMR spectroscopy. The data 
was compared to the hydrogen peak from the toluene-d8 in order to find 
the ratio of toluene to starting material and the ratio of toluene to 
products as there was a known volume of toluene. 
The proposed mechanism of this reaction follows a catalytic cycle, 
starting with the rhodium catalyst associating to the nitrogen of the 
quinolinyl ketone. Following the coordination of the rhodium, the rhodium 
undergoes oxidative addition to activate the carbon-carbon bond of the 
ketone forming a five membered ring intermediate. The five membered 
ring intermediate undergoes reductive elimination to form the least 
sterically hindered quinolinyl ketone with the rhodium coordinated to the 
nitrogen. The rhodium dissociates from the nitrogen before undergoing 







Using the ratio of starting material to 
toluene and products to toluene, it was 
possible to determine the 
concentrations of both starting 
materials and products as the reaction 
occurred. The concentrations of starting 
material could then be plotted as a 
function of time to determine that the  
reaction is first order linearly dependent 
on the concentration  of the quinolinyl 
ketone.  
O-fluoro quinolinyl ketone was used as it gave high yields due to the 
steric strain of the intermediates as well as an available lone pair to 
stablilize the organo metallic intermediates.1,2 It was then decided that 
the p-trifluoromethyl boronic acid would be used as it too produced large 
yields due to low steric interactions of the para- position to help push the 
reaction towards the products as it is in equilibrium.2 
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Continue to explore other quinolinyl ketones beside the o-fluoro 
quinolinyl ketone   
Continue to explore a greater variety of boronic acids 
Move away from the quinolinyl ketone base structure 
Half Life: ~660s 
Half life: ~780s 
Half Life: ~1860 
Continue to vary concentrations of boronic acids and rhodium in order to 
determine the rate low of the reaction 
Few quinolinyl ketone produce large yields and so the o-fluoro quinolinyl 
ketone and o-methoxy were the only substituents tried 
Half Life: ~400s 
Half Life: ~300s 
1)Bour, J. R.; Green, J. C.; Winton, V. J.; Johnson, J. B. J. Org. 
Chem. 2013, 78, 1665. 
2)Dennis, J. M.; Compagner, C. T.; Dorn, S. K.; Johnson, J. B. Org. Lett. 
ASAP. DOI: 10.1021/acs.orglett.6b01434. 
Steric strain slows the progress of the reaction considerably as the 
meta- substituent has a much slower half life than either of the para- 
substituents. As time of the reaction changes by varying the boronic 
acids, the rate limiting step must involve the boronic acid; this indicates 
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